INTRODUCTION
Osteoporosis is a systemic skeletal disease characterised by low bone density and micro-architectural deterioration of bone tissue with a consequent increase in bone fragility, resulting in a higher risk of fractures, particularly of the spine, hip, wrist, humerus and pelvis. 1 Hip fracture is one of the most common types of fracture and is regarded as the most devastating type of osteoporotic fracture. 2 Osteoporotic fractures result in loss of independence and are associated with significant morbidity and mortality. 3 They impose a huge economic burden on health services. The treatment costs of fractures lead to major expenditure, with hip fractures incurring the highest cost. 4 Despite the high frequency of osteoporosis, it is still an underdiagnosed and undertreated condition. 5 Mehrpour et al 6 found in a survey of 515 hospitalised patients with an osteoporotic fracture, that 3.3% had a bone mineral density (BMD) appointment; 8.2% received treatment with calcium and vitamin D and only 3.5% received treatment with calcium and vitamin D in association with a bisphosphonate. Even when low-energy fractures are diagnosed, only a small percentage of patients receive pharmacological therapy. 7 However, there is evidence supporting the efficacy of preventive measures and treatments for osteoporosis. 3 8 Bisphosphonates combined with calcium and vitamin D are considered the most cost-effective treatment. 8 Recently, other antiosteoporotic drugs have been approved for this indication. 9 Early identification and treatment of osteoporosis is critical in order to prevent recurrent fractures. This can be improved by developing a clinical pathway. 5 A clinical pathway standardises care processes, leading to less variation in care. 10 It also optimises the care processes when needed and monitors them continuously, which enhances quality of care.
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METHOD Osteoporosis clinical pathway and role of the clinical pharmacist
By participating in orthopaedic ward rounds, the clinical pharmacist in our hospital discovered a low prevalence and an inconsistent way of screening and treating osteoporotic fractures, which was raised at the medical staff meeting. Based on multidisciplinary discussions between orthopaedic surgeons, the orthopaedic ward doctor, geriatricians, rheumatologists, endocrinologists and the clinical pharmacist, a clinical pathway was set up in 2013 (figure 1). Adults admitted to the orthopaedic surgery unit of the general hospital with a lowenergy fracture were included in the pathway. These patients had a medication reconciliation review, clinical evaluation, laboratory testing, BMD measurement and referral to a specialist in the field of osteoporosis for determination and treatment of osteoporosis. Treatment was initiated when judged appropriate by the designated specialist.
The clinical pharmacist acted as a project and process manager and was responsible for the implementation, follow-up and evaluation of the clinical pathway. Patient information leaflets and posters were designed and spread throughout the hospital to make staff and patients aware about osteoporotic issues and the clinical pathway. Moreover, for every included patient, the clinical pharmacist performed a medication reconciliation review and gave advice on the intake of calcium and vitamin D preparations.
Study design
The study design was retrospective analysis of records of patients who had been admitted to the orthopaedic ward before (October through December 2010) and after (October through December 2013) implementation of the clinical pathway. Patients admitted for low-energy fractures were included. Age (continuous variable), gender and fracture type (categorical variables) were the demographic variables. The measured values were (1) the completion of BMD screening, (2) a planned consultation with a specialist in the field of osteoporosis (PCO) and (3) the initiation of antiosteoporotic therapy (calcium and vitamin D alone or calcium and vitamin D in addition to an antiosteoporotic drug) (categorical variables).
BMD screening data and T-scores were validated by manual review of the patient record. The PCOs were retrieved by questioning the consulted osteoporotic specialist or by review of the patient record. Information on prescribed medication was obtained from the patient record using the Anatomical Therapeutic Chemical (ATC) classification system codes.
Statistical analysis
All statistical analyses were performed with IBM SPSS Statistics V.20.0 software. Descriptive statistics were computed for all demographic variables. A Shapiro-Wilk test was used to verify the normality of the distribution of the continuous variables. Continuous variables were analysed using the Mann-Whitney test. Categorical variables were evaluated using the χ 2 analysis and the Fisher exact test as appropriate. All the statistical tests were two sided, and p<0.05 was considered to be significant.
RESULTS
Demographic data
This study included 86 consecutive patients before and 86 consecutive patients after implementation of the clinical pathway. Fifty patients in the second group completed the clinical pathway. Thirty-six patients did not complete the pathway: 13 were in a serious clinical condition, 6 died during hospitalisation, 10 had started osteoporotic treatment up to 3 years before the fracture, and 7 refused follow-up.
Age, gender and fracture type were similar in the two study groups ( p>0.05). The median age was 79 (65-83) years in the group before implementation of the pathway and 82 (71-86) years in the group after implementation of the pathway. The two groups included 77% and 70% women, respectively. Distribution of the type of fracture (non-vertebral, hip, vertebral) was similar in the two groups.
Study results
The results are given in table 1. Before implementation of the clinical pathway, 12% of the patients had BMD screening: 90% had osteopenia (50%) or osteoporosis (40%). After implementation of the clinical pathway, BMD screening was performed in 64% of the patients ( p<0.001): 81% were diagnosed with osteopenia (47%) or osteoporosis (34%). The percentage of patients who were referred to a specialist in the field of osteoporosis increased from 14% to 80% ( p<0.001). Before implementation of the clinical pathway, no PCOs were performed by an orthopaedic surgeon or orthopaedic unit physician compared with 12% after implementation ( p=0.002). There was an increase in PCOs by geriatricians (5% to 30%, p<0.001) and rheumatologists (9% to 38%, p<0.001) after implementation of the clinical pathway. In the group before implementation of the pathway, calcium and vitamin D supplements were started in 30% of the patients, whereas these supplements were initiated in 68% of patients in the group after implementation of the pathway ( p<0.001). An additional antiosteoporotic drug was started in 11% and 38% patients, respectively, before and after the implementation of the pathway ( p<0.001).
DISCUSSION
In both groups, the most prevalent fracture was hip fracture (42% and 50%), which is in line with the literature. 2 After implementation of the clinical pathway, five times more patients underwent a BMD test. Moreover, the number of patients receiving antiosteoporotic pharmacological treatment had doubled. These findings are also consistent with the literature. [12] [13] [14] The literature indicates that an improvement in appropriate management (prevention and treatment) of osteoporosis minimises fracture risk. 3 8 This study has several limitations. First, a clinical end point (fracture reduction or an improvement in quality of life) was not measured, which is similar to other studies. 12 14 There is, however, evidence that recurrent fractures can be prevented with good identification and treatment of osteoporosis. 12 14 Second, the clinical pathway is subject to selection bias. Patients with an osteoporotic fracture who were hospitalised on a non-orthopaedic unit or were outpatients were missed in this study. This may explain the low percentage of wrist and vertebral fractures. To avoid missing these patients, the clinical pathway should be extended to all hospitalisation and outpatient units.
Third, before implementation of the clinical pathway, there was no unit physician on the orthopaedic unit. At the time of implementation of the clinical pathway, a physician was present. Hence the follow-up of osteoporotic patients may also have been improved by this presence, which may have led to an overestimation of the impact of the instauration of this clinical pathway.
Fourth, patients who are hospitalised for a short time (1-2 days), especially those with a wrist fracture, are often missed from further investigations and follow-up.
Finally, the focus of the study was only on initiation, and not on continuation, of therapy. However, long-term compliance with osteoporotic treatment is particularly low. 15 This is mainly due to adverse events and the absence of an immediately observable response to treatment. An improved understanding of the disease and treatment options may increase the compliance of the patient. 2 This can be evaluated in further studies and could lead to further adaptation, if necessary.
CONCLUSION
The clinical pathway for patients with low-energy fractures produces an improvement in identification and treatment of osteoporosis. This improvement reduces the fracture risk, which may consequently result in decreased mortality, morbidity and cost. In this study, there was an increase in BMD screening, referral to a specialist in the field of osteoporosis, and initiation of calcium, vitamin D and antiosteoporotic medication. Further studies should evaluate the effect of screening programmes on fracture reduction.
A clinical pharmacist can contribute to the care of osteoporotic patients through his/her role as coordinator and evaluator in the development of a clinical pathway for the secondary prevention of osteoporotic fractures. 
